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摘   要 
业务的IP化是电信网络发展的一个必然趋势，在承载网络逐步由接口IP化向内核IP
化演进的过程中，分组传送网（PTN，Packet Transmission Network）技术应运而生。 
本文从业务发展的需求和运营商传送网转型的角度分析分组传送网技术产生的背
景，并对 PTN的相关技术包括运营商骨干桥技术 (PBB/PBT， Provider Backbone 
Bridge/Provider Backbone Transport)、运营商 VLAN传送 (PVT， Provider Vlan 
Transport)以及多协议标签交换(MPLS，Multi-Protocol Label Switching)等技术的优
缺点进行分析和总结，认为基于MPLS的是PTN的主流技术和发展方向；并对基于传送多
协议标签交换（T-MPLS，Transport Multi-protocol Lable Switch）的PTN技术特点、
标准化现状、总体架构、服务质量(QoS，Quality Of Service)、操作、管理和维护(OAM，






最后，论文对 PTN技术应用进行了总结和展望。结合了传送和数据能力的 PTN 技
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Abstract 
IP-based business is an inevitable trend of development in  telecommunications 
network. When the bearer network is evolving from the interface-based IP to the core-based 
IP, the PTN(packet transport network) is born. 
In this paper, the technical background of PTN from the business needs and view of 
transformation of the transmission network operator are analyzed，and the advantages and 
disadvantages of related technologies of PTN including PPB/PBT、PVT、MPLS  etc. are 
summarized. We believe that the PTN based MPLS is a mainstream technology and 
development direction.Then the technical features of PTN based on T-MPLS，standardization 
status, the overall architecture, QoS, OAM, survivability, DCN, synchronous network 
technologies are introduced and analyzed, equipment forms of PTN based on T-MPLS and 
network interoperability are simple described. Finally,according to the feature of PTN，some 
suggestions are given about networking, network resource planning (such as IP resources, 
DCN planning, clock synchronization, etc.) and equipment selection recommendations etc. 
Through the current domestic large commercial network of local PTN - Wenzhou Mobile 
PTN network planning and design, the construction model of PTN network and the related 
solutions to important problems are summed up. We hope it can  provide an important 
reference for future large-scale construct ion of PTN networks. 
Finally, we make a summary and prospect of the PTN technology. The PTN technology 
combined with the ability of transmission and data opens up a new future for IP services 
delivery. IP-based business and packet-based transmission will become the future evolution of 
the main line, and we believe that the PTN in China ,especially in China Mobile ,will have a 
strong prospect. 
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基于 IP 的“三重播放”业务，包括高速上网(HIS,High Speed)，IP 电话(VoIP,Voice 














Everything over IP就是所有的业务信号都采用 IP的格式，但是 Everything over 
IP 不等于承载网是一张端到端的 IP 网络，IP信号承载并不等于全程用 IP 技术来
传送
[2]
。IP 承载网并不是 IP 传送网，传送网的功能包括调度、汇聚和保护等。IP
承载的业务信号可能还是必须经过传送网的传送。传统的传送网更多地考虑 TDM信
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体系(SDH,Synchronous Digital Hierarchy)技术加强了支撑数据业务的能力并向




性，采用将不同的业务通过 VC 级联等方式映射进不同的 SDH 时隙中，实现了多业
务在统一平台上的传送，并通过虚级联、链路容量调整(LCAS,Link Capacity 
Adjustment Scheme)、弹性分组环(RPR,Resilient Packet Ring)、通用成帧规程
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第五章 PTN 网络建设研究，包括以下 5 个方面：  
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第二章  分组传送网主流技术分析 
 






2.1  PTN网络架构和关键技术 
 
 
                    图 2.1   PTN网络架构  
 
PTN技术具有面向连接的数据转发机制、多业务承载、较强的网络扩展性、丰
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图 2.4    PTN分组传送网中的数据封装图 
 
客户信号通过分组传送标签封装，加上 PTC标签，形成分组传送通路(PTC)，
































ÿ 连续性丢失（LOC）（Loss of Continuity） 
ÿ 错误合并（Mismerge） 
ÿ 异常MEP（Unexpected MEP） 
ÿ 异常周期（Unexpected Period） 
ÿ 告警指示信号（AIS,Alarm Indicate Signal） 
ÿ 远端缺陷指示（RDI,Remote default Indicate） 
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